In this paper, we introduce new subclasses of analytic and univalent functions and establish certain results concerning the quasi-Hadamard product of functions in these subclasses. Our result includes several previous known results as special cases.
Introduction and definitions
Throughout the paper, let the functions of the form f (z) = a 1 z − ∞ n=2 a n z n (a 1 > 0, a n ≥ 0), and C 0 (α) the class of functions f (z) defined by (1.1) and satisfy the condition
where 0 ≤ α < 1. It is well known that the functions in ST * 0 (α) and C 0 (α) are univalent. Evidently,
and f (z) ∈ C 0 (α)if and only if
Let us define the quasi-Hadamard product of the functions f (z) and g(z) by
Similarly, we can define the quasi-Hadamard product of more than two functions. In [2] , Kumar established new results concerning the quasi-Hadamard product of functions in the classes ST * 0 (α) and C 0 (α).
Let ψ(z)be a fixed function of the form
(1.10)
Using the function defined by (1.10), we now define the following new classes.
c n a n ≤ δa 1 ,
nc n a n ≤ δa 1 ,
Also, we introduce the following class of analytic functions which plays an important role in the discussion that follows.
where δ > 0 and k is any fixed nonnegative real number.
It is easy to check that various subclasses of analytic and univalent functions can be represented as B k ψ (c n , δ) for suitable choices of c n , δ and k studied by various authors. For example:
We note that for every nonnegative real number k, the class B k ψ (c n , δ) is nonempty as the functions of the form
where a 1 > 0, λ n ≥ 0 and ∞ n=2 λ n ≤ 1, satisfy the inequality (1.13).
In this paper, we establish a theorem concerning the quasi-Hadamard product of functions in the classes 
Proof. Let h(z)
We need to show that
for every i = 1, 2, . . . , m. Therefore, a n,i ≤ δ nc n a 1,i which implies that a n,i ≤ n Using (2.4) for i = 1, 2, . . . , m, (2.6) for j = 1, 2, . . . , q − 1, and (2.5) for j = q, we obtain
Hence h(z) ∈ B 2m+q−1 ψ (c n , δ). This completes the proof of Theorem 1.
Note that we can prove the above theorem by using (2.4) for i = 1, 2, . . . , m − 1, (2.6) for j = 1, 2, . . . , q, and (2.3) for i = m.
Taking into account the quasi-Hadamard product functions f 1 (z), f 2 (z), . . . , f m (z)only, in the proof of the above theorem, and using (2. Next, taking into account the quasi-Hadamard product functions g 1 (z), g 2 (z), . . . , g q (z) only, in the proof of the above theorem, and using (2.6) for j = 1, 2, . . . , q − 1, and (2.5) for j = q, we obtain (ii) Taking c n = (1 − β)n − αβ and δ = β(1 − α), (0 ≤ α < 1, 0 < β < 1/2) in the above theorem, we obtain the main result given by Darwish in [4] .
(iii) Taking c n = (n − 1) + β(1 + αn) and δ = β(1 + α), (0 ≤ α < 1, 0 < β ≤ 1) in the above theorem, we obtain the main result given by Aouf in [6] .
(iv) Taking c n = n(1 + m) − (m + α) and δ = 1 − α, (0 ≤ α < 1, 0 ≤ m < ∞) in the above theorem, we obtain the main result given by Frasin in [7] .
